Background: Consideration of health impacts of non-health sector policies has been encouraged in many countries, with health impact assessment (HIA) increasingly used worldwide for this purpose. HIA aims to assess the potential impacts of a proposal and make recommendations to improve the potential health outcomes and minimize inequalities. Although many of the same techniques can be used, such as community consultation, engagement, or profiling, HIA differs from other community health approaches in its starting point, purpose, and relationship to interventions. Many frameworks have been produced to aid practitioners in conducting HIA.
Introduction
The Jakarta declaration of 1997 recommended that public and private sector policy development should incorporate equity-focused health impact assessment (HIA).(1) Almost a decade later, the 2006 Bangkok Charter on Health Promotion in a Globalized World highlighted the role of HIA as a key tool to aid decision-making. (2) This paper reviews the published frameworks available for HIA. It is intended neither as an introduction to HIA nor as a detailed guide, as these exist elsewhere. (3) (4) (5) (6) This review aims to compare the different HIA frameworks and how they have evolved with use by the public health community. By 'framework', we mean a 'how-to' guide to conducting HIA.
HIA, which has been encouraged in most areas of the world, (1;3;7) is a process which has as its primary aim predicting positive and negative effects of a proposal, including otherwise unanticipated effects. Its primary outcome is a set of evidence-based recommendations to modify a project or policy to minimize potential negative outcomes, maximize positive effects, and reduce any impacts on health inequalities. Such proposals may have health as their driver (eg air quality management) or it may be incidental or not considered (eg town or transport planning) because of different understanding of roles and responsibilities. Secondary aims of HIA include awareness-raising among decision-makers of their influence on their citizens' health through actions on determinants; the importance of the environment (physical, social and economic) in which individuals make decisions that affect their risk of disease (eg smoking); and involving the local community. (8) HIA has been found to be cost-effective. (9) Potential benefits of HIA include extending the protection of human health; reducing ill health; enhancing cross-sectoral coordination; promoting greater equity in health; eliminating health sector costs of treating health consequences of non-health policies overlooked during planning; and potential for reallocation of saved resources.(10;11) A number of well-accepted definitions are provided in a web appendix (Box w1). (11) (12) (13) (14) (15) Despite these, the term HIA is used to describe a range of activities: some would not be termed HIA by HIA practitioners, while the term HIA is not used by other professionals despite conducting similar appraisals. (16) While acknowledging the potential benefits of HIA, the need for credibility of the process and suggestions for improvements have been reported. (3;17) Concern has been expressed about the availability and/or quality of evidence used in HIA.(3;18;19) There has also been confusion about what HIA entails and the similarities and differences between the various approaches that have been employed. We therefore reviewed the available frameworks.
Method
A systematic literature search was conducted using both PubMed and Google to identify HIA frameworks published in peer-reviewed or grey literature, respectively, that gave sufficiently detailed advice for someone with (access to) the necessary skills to conduct (or organize) a health impact assessment on a proposal in any field. Details of the search strategy and inclusion and exclusion criteria are provided in a web appendix (Box w2). (16;20-26) Topicspecific resources and those aimed at increasing the consideration of health in other impact assessments were excluded.
For the generic HIA frameworks found, the basis, focus, and approaches to community participation, quantification, uncertainty around quantification, and inequalities were compared as the key features that differed between the various approaches. One of us (IF), a local public health practitioner, evaluated the strengths and weaknesses of each framework from the point of view of practical usefulness or clarity in explaining HIA concepts to an inexperienced practitioner.
Results
When reviewing the many frameworks found, most fell easily into one of a small number of models of HIA (Table 1) . More detailed analysis of the different frameworks are provided in a web appendix in an Excel spreadsheet. Most frameworks were developed to assess potential health impacts either of public policy (27;38;39;41-43;45-55) or of environmental or development projects. (13;23;24;28;33;34;36;37;56) Two were for use for both policies and projects (35;44) ; others were intended for health promotion and health development, environmental planning and management (21) or service delivery. (40) The Australian 2001 framework was intended to encourage greater consideration of health issues within current impact assessment processes in Australia, not to be an additional process. (37) Frameworks fall into three main groups (Tables 1 and w1 ): those based on EIA, (13;21;24;28-31;33-35;37;56) which mainly focus on project-level HIAs; those based on principles of democracy and civic engagement (39) (40) (41) ; and those developed from these concepts but adapted to assess health impacts of policies (42) (43) (44) (45) (46) (47) (48) (49) (50) (51) (52) (53) (54) (55) . The exception is the first English Department of Health guide to policy appraisal, which focused solely on economic appraisal (38) . In most countries, earlier resources focused on project-level HIA, as part of or evolving from EIA, but more recent resources have been directed towards influencing policies.
The approaches to HIA have more in common than separates them. The Merseyside Guidelines (35) distinguish between procedures, frameworks for commissioning and implementing HIAs, and methods, the systems for carrying them out. Most frameworks, however, use these terms in less precise ways.
Quantification and uncertainty
Most of the earlier EIA-based approaches focused on quantified risk assessment for exposure to toxic substances ( 
Community participation
There is considerable variation in the extent of community participation in HIA. This is due both to practical difficulties and to differences in ideology. Some 
Distribution of potential impacts
Equity is a value within HIA but is also a determinant of health. 
Other reviews of HIA frameworks
A number of reviews have been published, but none in peer-reviewed journals. (68) All are either incomplete, focusing only on the best-known approaches, or are considerably older and therefore miss the considerable change in approach over recent years we have shown. Table w2 gives details of the HIA resources compared in different reviews and of the main similarities and differences observed. Quantitative HIA remains rare (85) . As Cole and colleagues found (10) , advice on quantification is generally limited to EIA-based approaches, which tend to rely on technocratic risk assessments. This is an appropriate method where there are mandatory (E)HIA requirements at a project level, known toxins, and a strong epidemiological and toxicological evidence base. Community participation is seldom a feature of this approach. However, even in these circumstances, a project will often also impact on socioeconomic determinants of health and disparities, so a broader consideration of health and community participation in an HIA would have greater resonance with most public health professionals.
Discussion
Approaches that concentrate on a single method produce an incomplete picture. Organization, these different approaches to conducting HIA are part of its strength, demonstrating a pragmatic ability to engage with other sectors to influence decision-making. (11) We have shown that the many HIA frameworks have more similarities than differences, with differences between 'wide-' and 'narrow-' focused HIA diminishing over time. There has been a trend from EIA-based biomedical approaches to more holistic attitudes to health and from a focus on projects to one on policies. Recent frameworks differ far less than earlier approaches: they share similar stages; a socio-economic or socio-environmental model of health; recognition of the need to integrate research evidence, local data, and the knowledge of stakeholders, particularly members of affected communities; and the need to consider the distribution of effects as well as the potential overall impacts.
However, the emphasis on quantification, community involvement, and consideration of inequalities still varies between approaches.
Some may be disappointed this project compared various aspects of the 27 frameworks in Table w1 without picking a 'best buy'. Although we have identified some strengths and/or weaknesses of the frameworks reviewed in this paper, the relative strengths and weaknesses of the different approaches depend on the level of HIA to be conducted (policy or project), the extent (rapid or comprehensive), the definition of health used when conducting an HIA (biomedical or holistic), the resources available (including staff, time, expertise, and funding), and the values of those involved. This is particularly so for the degree to which community participation is sought, quantification is desired, or impacts on disparities are of concern. This review should enable those starting an HIA to identify and obtain a short-list of frameworks that meet their prioritised criteria. The precise choice of framework to be used will depend on the legal, cultural or other context of an HIA; the level of proposal (policy, programme or project) to which the HIA relates; and personal preference for style.
